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TITLE OF THE INVENTION 

PERFORMANCE MEASUREMENT SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2003-49307, filed 
on July 18, 2003, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a performance measurement system, and more 
particularly, to a performance measurement system, in which a performance of an object device 
is measured, the performance measurement is reported with measured data and various report 
data, and an interface convenient for a user is also provided. 

2. Description of the Related Art 

[0003] Recently, in tandem with factory automation, a robot plays various roles in a 
production line and grows in importance. Accordingly, since the robot is widely used, its 
flexibility and reliability are required, and therefore a performance measurement system is also 
important to verify the flexibility and the reliability of the robot. 

[0004] Such a performance measurement system is important to a manufacturer or a user as 
a verifying system for quality test, performance improvement, and an application of the robot. 

[0005] Generally, the performance measurement system comprises a measuring device to 
measure the performance of an object device such as the robot or the like, and a computing 
device controlling operation of the measuring device including a performance test program to 
test the performance of the object device based on measured data received from the measuring 
device. 
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[0006] It is necessary for the performance test program included in the computing device to 
offer an interface convenient for a user, which reports the performance measurement based on 
the measured data received from the measuring device and tests the performance of the object 
device, simultaneously, and reports the performance test reflecting items selected by a user. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, it is an aspect of the present invention to provide a performance 
measurement system, in which performance of an object device is measured, the performance 
measurement is reported with measured data and various report data, and an interface 
convenient for a user is provided. 

[0008] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0009] The foregoing and/or other aspects of the present invention are achieved by providing 
a performance test system comprising a measuring device to measure an object device, and a 
computing device having a controller to test performance of the object device based on the 
measured data transmitted from the measuring device, wherein the controller controls to display 
a report setup window through which data to be reflected in a measurement report is inputted, a 
coordinate-system setup window through which a coordinate system is set up based on the 
object device, and a measuring option setup window through which options for measuring the 
performance of the object device are set up, controls operation of the measuring device and the 
object device based on the options set up through the measuring option setup window, and 
tests the performance of the object device based on the measured data transmitted from the 
measuring device according to the operation of the object device and the measuring device, and 
controls to display a report window to process and to output report data inputted through the 
report setup window and the measured data transmitted from the measuring device. 

[0010] According to an aspect of the invention, the controller controls to display a device 
registration window through which information on the object device is inputted. 

[0011] According to an aspect of the invention, the device registration window comprises a 
configuration window through which configuration information such as a type and a model name 
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of the object device is registered, and a specification window through which specification 
information according to the types and the model names of the object device based on the 
configuration information of the object device is registered. 

[0012] According to an aspect of the invention, the configuration window comprises a 
selection field having a plurality of selection buttons, and data input sheets displayed when the 
selection button is clicked. 

[0013] According to an aspect of the invention, the specification window comprises a device 
selection field having a type selection combo box through which one of the types of the 
objective device registered through the configuration window is selected, and a model selection 
combo box through which the model names of the object device registered through the 
configuration window is selected, a specification registration field having at least one test item 
selection button corresponding to test items, and a specification input box being displayed when 
the test item selection button is selected and through which the specification information on the 
test item corresponding to the selected test item selection button is inputted. 

[0014] According to an aspect of the invention, the controller controls the measuring device 
to obtain coordinate values corresponding to first, second and third points to define a seating 
plane on which the object device is located, and to obtain coordinate values to set up the 
coordinate system based on the object device. 

[0015] According to an aspect of the invention, the coordinate-system setup window 
comprises a coordinate-system setup field having first, second and third point option buttons 
corresponding to the respective first, second and third points, and a measure button to issue a 
control command to the measuring device to find the coordinate value of the point 
corresponding to selected one of the first, second and third point option buttons. 

[0016] According to an aspect of the invention, the coordinate-system setup field further 
comprises coordinate-system setup option buttons corresponding to coordinate values to set up 
the coordinate system based on the object device, and coordinate input boxes corresponding to 
the respective coordinate-system setup option buttons through which the coordinate values 
based on the object device are inputted, and the controller controls the measuring device to 
obtain the coordinate value of the point corresponding to the selected coordinate-system setup 
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option button when a user selects one of the coordinate-system setup option buttons and clicks 
the measure button. 

[0017] According to an aspect of the invention, the controller sets up the coordinate system 
based on the object device on the basis of the coordinate values inputted through the 
coordinate input boxes and the coordinate values obtained to define the coordinate system 
based on the object device. 

[0018] According to an aspect of the invention, the coordinate-system setup window further 
comprises a coordinate display field having a first display sheet to display the coordinate values 
controlled through the coordinate-system setup field and inputted from the measuring device as 
the coordinate values corresponding to the coordinate system based on the measuring device, 
and a second display sheet to display the coordinate values displayed on the first display sheet 
as the coordinate values corresponding to the coordinate system based on the object device. 

[0019] According to an aspect of the invention, the coordinate-system setup window further 
comprises a rotation translation field having an axis selection button to select an axis about 
which the coordinate system is rotated, and a rotation angle input box through which a rotation 
angle is inputted, wherein the controller rotates the coordinate system set up through the 
coordinate-system setup field about an axis selected through the axis selection button axis at an 
angle inputted through the rotation angle input box. 

[0020] According to an aspect of the invention, the measuring option setup window 
comprises a network setup field to set up a network between the computing device and the 
object device, a device configuration setup field to set up operating configuration of the object 
device reflected in the performance measurement of the object device, and a measuring option 
setup field including a test item check box corresponding to at least one of test items, a 
measuring sequence input box to prioritize the test items checked through the test item check 
box, and a measuring cycle input box to input the number of measuring times for the test items 
checked through the test item check box. 

[0021] According to an aspect of the invention, the report window comprises a report main 
window having a report selection menu corresponding at least one test item, and a plurality of 
report displaying windows to be accessed based on the selected report selection menu. 
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[0022] According to an aspect of the invention, the report main window comprises a 
coordinate translation menu to access a coordinate translation window, the coordinate 
translation window having a coordinate translation button to translate the measured data 
transmitted from the measuring device into the coordinate values corresponding to the 
coordinate system based on the object device set up through the coordinate-system setup 
window. 

[0023] According to an aspect of the invention, each of the report displaying windows 
comprises a report display field processing and displaying the measured data transmitted from 
the measuring device, and an output field having a print button to print the measurement report 
reflecting the report data inputted through the report setup window and the measured data 
transmitted from the measuring device, and a storing button to store the report data inputted 
through the report setup window and the measured data transmitted from the measuring device 
as a predetermined file. 

[0024] According to an aspect of the invention, the controller comprises a performance test 
program based on an operating system of the computing device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 is a block diagram of a performance measurement system according to the 
present invention; 

FIG. 2 illustrates a performance test main window according to an embodiment of the 
present invention; 

FIGS. 3 through 6 illustrate configuration windows according to an embodiment of the 
present invention; 

FIG. 7 illustrates a specification window according to an embodiment of the present 
invention; 

FIG. 8 illustrates a report setup window according to an embodiment of the present 
invention; 
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FIG. 9 illustrates a coordinate-system setup window according to an embodiment of the 
present invention; 

FIG. 10 illustrates a measuring option setup window according to an embodiment of the 
present invention; 

FIG. 11 illustrates a report main window according to an embodiment of the present 
invention; 

FIG. 12 illustrates a report displaying window according to an embodiment of the present 
invention; 

FIGS. 13 and 14 exemplarily illustrate measurement reports according to an 
embodiment of the present invention; and 

FIG. 15 illustrates a coordinate translation window according to an embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0026] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0027] In FIG. 1 , a performance measurement system according to the present invention 
comprises a measuring device 2 to measure performance of an object device 1 such as a robot 
or the like, a computing device 3 which controls an operation of the measuring device 2 and 
comprises a controller (not shown) to test and to report the performance of the object device 1 
based on the measured data received from the measuring device 2, simultaneously, a display 4 
electrically connected to the computing device 3 and displaying a picture, and a user input part 
5 through which a user inputs test and report data corresponding to the performance of the 
object device. 

[0028] The measuring device 2, e.g., a laser tracker, obtains coordinate values 
corresponding to a specific point or movement of the object device 1 , and transmits the 
coordinate values to the computing device 3. 

[0029] The computing device 3 stores, computes and processes the test and report data 
inputted through the user input part 5 and the measured data received from the measuring 
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device 2, thereby testing the performance of the object device 1 . The controller according to the 
present invention is a performance test program based on an operating system of the 
computing device 3, by way of example. 

[0030] Herein below, a process of measuring the performance of the object device 1 by the 
performance measurement system according to the present invention will be described with 
reference to FIGS. 2-10. 

[0031] First, the performance test program installed in the computing device 3 is executed, 
so that a performance test main window 10 is displayed on the display 4 as shown in FIG. 2. 
The performance test main window 10 comprises a system setup button 11 to access a device 
registration window through which information on the object device 1 is inputted, a 
measurement menu 12 to access windows for measuring performance of the object device 1 , 
and a report menu 13 to access a report window on which the performance measurement of the 
object device 1 is reported. Further, the performance test main window 10 further comprises an 
archive menu 14 to access data corresponding to the performance measurement, e.g., driving 
data of the performance test program according to the present invention, and an exit menu 15 to 
exit from the performance test program. 

[0032] When the system setup button 11 is clicked, the performance test program allows the 
device registration window through which the information on the object device 1 is inputted to be 
displayed on the display 4. Referring to FIGS. 3-7, the device registration window comprises a 
configuration window 20 through which configuration information including types and model 
names of the object device 1 is registered, and a specification window 30 through which 
specification information according to the types and the model names of the object device 1 is 
registered. Here, the system setup button 11 displays a drop down list. Therefore, when the 
system setup button 11 is clicked, a button to access the configuration window 20 and a button 
to access the specification window 30 are displayed. 

[0033] The configuration window 20, as shown in FIGS. 3-6, comprises a selection field 
having a plurality of selection buttons 22, 23, 24 and 25, and an input field 26 having data input 
sheets 26a, 26b, 26c and 26d displayed when the selection buttons 22, 23, 24 and 25 are 
clicked. Here, the plurality of selection buttons 22, 23, 24 and 25 comprise a model registration 
button 22, a test item button 23, an IP (Internet protocol) address button 24, an IP port button 
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25, etc. When a user clicks the model registration button 22, as shown in FIG. 3, the data input 
sheet 26a is displayed in the input field 26, thereby allowing a user to input the configuration 
information such as the type, the model name, a model number or the like of the object device 1 
by means of the data input sheet 26a. 

[0034] When a user clicks the test item button 23, as shown in FIG. 4, the data input sheet 
26b showing test items for the object device 1 is displayed in the input field 26. Here, the test 
items of the data input sheet 26b displayed in the input field 26 may be based on ISO 
(International Standardization Organization) 9283 standard, or be separately registered by a 
user. For example, the test items comprise at least one of "pose accuracy and repeatability", 
"multi-directional pose accuracy", "distance accuracy and repeatability", "pose stabilization time 
and over shoot", "exchangeability", "path accuracy and repeatability", "path velocity 
characteristics", "circular path accuracy and repeatability", "path accuracy on reorientation", 
"cornering deviations", and "minimum posing time". 

[0035] When a user clicks the IP address button 24, as shown in FIG. 5, the data input sheet 
26c showing input lines for the model name and an IP address of the object device 1 is 
displayed in the input field 26. 

[0036] When a user clicks the IP port button 25, as shown in FIG. 6, the data input sheet 26d 
for inputting an IP port is displayed in the input field 26. 

[0037] The specification window 30, as shown in FIG. 7, comprises a device selection field 
31 and a specification registration field 33. 

[0038] The device selection field 31 comprises a type selection combo box 31a, and a model 
selection combo box 31b. The type selection combo box 31a and the model selection combo 
box 31 b are respectively provided for selecting the type and the model name of the object 
device 1 of which the specification information is desired by a user to be inputted through the 
specification registration field 33. When an arrow button of the type selection combo box 31a is 
clicked, the types of the object device 1 registered through the configuration window 20 are 
displayed. Further, when the arrow button of the model selection combo box 31b is clicked, the 
model names of the object device 1 registered through the configuration window 20 are 
displayed. The model names of the object device 1 displayed in the model selection combo box 
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31b are limited to a subgroup of the type of the object device 1 selected through the type 
selection combo box 31a. 

[0039] The specification registration field 33 comprises at least one test item selection button 
33a, and a specification input box 33b. The number of test item selection buttons 33a 
correspond to the number of test items. The test items are previously registered through the 
configuration window 20. When one of the test item selection buttons 33a is selected, the 
specification input box 33b is displayed comprising the specification information on the test item 
corresponding to the selected test item selection button 33a. The specification information of the 
specification information input box 33b comprises a low or high value corresponding to accuracy 
and repeatability. 

[0040] The specification window 30 further comprises a display sheet 35 on which the 
previously registered specification information on the model name of the object device 1 is 
shown, thereby preventing duplicate registration of the specification information corresponding 
to the same model name. 

[0041] Meanwhile, in the performance test main window 10 shown in FIG. 2, the 
measurement menu 12 displays a drop down list. Therefore, when the measurement menu 12 is 
clicked, the following buttons are displayed: a button to access a report setup window 40 
through which data to report the measurement is inputted, a button to access a coordinate- 
system setup window 50 through which a coordinate system is set up based on the object 
device 1, and a button to access a measuring option setup window 60 through which options for 
measuring the performance of the object device 1 are set up. Thus, when a user selects one of 
the buttons, the window corresponding to the selected button is displayed. 

[0042] In the performance test main window 10, when the button to access the report setup 
window 40 is selected in the drop down list of the measurement menu 12, the performance test 
program displays the report setup window 40 on the display 4 as shown in FIG. 8. The report 
setup window 40 comprises a reporting data input field 41 through which reporting data to be 
reflected in the measurement report is inputted, and a directory specifying field 43 through 
which a directory to store the reporting data inputted through the reporting data input field 41 is 
specified. 
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[0043] The reporting data input field 41 comprises a type selection combo box 41a and a 
model selection combo box 41 b to select the type and the model name of the object device 1 . 
Further, the reporting data input field 41 may comprise a plurality of text boxes 41c through 
which various data such as information on the object device 1 reported in the measurement 
report, a reporter name, etc. are inputted. The information on the object device 1 reported in the 
measurement report may comprise an inherent serial number of the object device 1, a serial 
number of a controller to control the operation of the object device 1 , and a software version of 
the controller for the object device 1 . 

[0044] The directory specifying field 43 is provided for specifying a directory in which the 
reporting data inputted through the reporting data input field 41 is stored as a file to be accessed 
by the performance test program. 

[0045] The performance test program according to the present invention controls the 
measuring device 2 to obtain three coordinate values corresponding to first, second and third 
random points to define a seating plane on which the object device 1 is located. Further, the 
performance test program controls the measuring device 2 to obtain four coordinate values to 
set up the coordinate system based on the object device 1. Three or more coordinate values 
may be obtained to define the seating plane, and four or more coordinate values may be 
obtained to set up. the coordinate system based on the object device 1. To obtain the coordinate 
values corresponding to the first second and third points and to set up the coordinate system 
based on the object device 1 , the performance test program issues a control command to the 
object device 1 in response to the setup of a coordinate-system setup window 50 shown in FIG. 
9. 

[0046] In FIG. 9, the coordinate-system setup window 50 comprises a coordinate-system 
setup field 51 having first, second and third point option buttons 51a, 51b and 51c respectively 
corresponding to the first, second and third points, and a measure button 51 e to issue the 
control command to the measuring device 2. Here, when a user selects one of the first, second 
and third point option buttons 51a, 51b and 51c and clicks the measure button 51 e, the 
performance test program issues the control command to the measuring device 2 to obtain the 
coordinate value of the point corresponding to the selected option button. Thus, the 
performance measurement system according to the present invention determines a degree of 
the measured seating plane of the object device 1 defined based on three coordinate values is 
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parallel with a predetermined reference plane. When the measured seating plane is inclined 
relative to the predetermined reference plane at a predetermined angle, the predetermined 
angle is reflected in the measured data of the object device 1 based on the coordinate values 
corresponding to the measured three points. 

[0047] Further, the coordinate-system setup field 51 comprises coordinate-system setup 
option buttons 51 d corresponding to four coordinate values to set up the coordinate system 
based on the object device 1, and coordinate input boxes 51f provided corresponding to the 
respective coordinate-system setup option buttons 51 d and through which the coordinate values 
based on the object device 1 are inputted. Here, when a user selects one of the coordinate- 
system setup option buttons 51 d and clicks the measure button 51 e, the performance test 
program issues the control command to the measuring device 2 to obtain the coordinate value 
of the point corresponding to the selected option button 51 d. At this time, the coordinate values 
obtained correspond to the coordinate system based on the measuring device 2 and the 
coordinate values inputted in the coordinate input boxes 51f correspond to the coordinate 
system based on the object device 1. Thus, four coordinate values corresponding to the 
coordinate system based on the measuring device 2 and four coordinate values corresponding 
to the coordinate system based on the object device 1 are obtained, so that a relative position 
between the coordinate system based on the measuring device 2 and the coordinate system 
based on the object device 1 is determined, setting up the coordinate system based on the 
object device 1 . 

[0048] Meanwhile, the coordinate-system setup window 50 further comprises a coordinate 
display field 53 having a first display sheet 53a to display the coordinate values controlled 
through the coordinate-system setup field 51 and inputted from the measuring device 2 as the 
coordinate values which correspond to the coordinate system based on the measuring device 2, 
and a second display sheet 53b to display the coordinate values displayed on the first display 
sheet 53a as the coordinate values which correspond to the coordinate system based on the 
object device 1 . 

[0049] Further, the coordinate-system setup window 50 comprises a rotation translation field 
55 to rotate the coordinate system set up through the coordinate-system setup field 51 about a 
selected axis at a predetermined angle. The rotation translation field 55 comprises an axis 
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selection button 55a to select an axis about which the coordinate system is rotated, and a 
rotation angle input box 55b through which a rotation angle is inputted. 

[0050] The data measured or inputted through the coordinate-system setup window 50 is 
stored to the directory specified through the directory specifying field 43 (shown in FIG. 8) as a 
file to be accessed by the performance test program. 

[0051] In FIG. 10, the measuring option setup window 60 comprises a network setup field 61 
to set up a network between the computing device 3 and the object device 1 , a device 
configuration setup field 63 to set up operating configuration of the object device 1 reflected in 
the performance measurement of the object device 1 , and a measuring option setup field 65 
comprising test item check boxes 65a, measuring sequence input boxes 65b and measuring 
cycle input boxes 65c. 

[0052] The network setup field 61 allows the network between the computing device 3 and 
the object device 1 to be set up by a user, in which the IP address or the IP port previously 
registered through the configuration window 20 is selected, or the IP address or the IP port can 
be separately inputted by a user. 

[0053] The device configuration setup field 63 comprises a plurality of input boxes 63a to set 
up a motion speed of the object device 1, a reference speed reflected in the measurement 
report, and a load applied to the object device 1 . 

[0054] In the measuring option setup field 65, the test item check box 65a allows a user to 
select the test items for the object device 1 among the registered test items. Further, the 
measuring sequence input box 65b allows a user to prioritize the test items checked through the 
test item check boxes 65a. Further, the measuring cycle input box 65c allows a user to input the 
number of measuring times for the test items checked through the test item check boxes 65a. 
Thus, the performance measurement system according to the present invention measures the 
performance of the object device 1 by testing the test items according to the selection, the 
priority and the cycle set up through the measuring option setup field 65. 

[0055] The measuring option set up window 60 further comprises a start button 67 to start 
the performance measurement for the object device 1 . When a user clicks the start button 67, 
the performance test program controls the object device 1 and the measuring device 2 to be 
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operated based on the data inputted through the coordinate-system setup window 50 and the 
measuring option setup window 60, and tests the performance of the object device 1 based on 
the measured data transmitted from the measuring device 2. Further, the performance test 
program stores the measured data transmitted from the measuring device 2 into the directory 
specified through the directory specifying field 43 (shown in FIG. 8) as a predetermined file. 

[0056] Hereinbelow, a report window to report the performance measurement based on 
various report data inputted by a user and the measured data transmitted from the measuring 
device 2 will be described in reference to FIG. 2 and FIGS. 11-15. 

[0057] The report window comprises a report main window 70 having a plurality of report 
selection menus 71, and a report displaying window 80 to be accessed according to the 
selected report selection menu 71. 

[0058] First, when a user clicks the report menu 13 in the performance test main window 10 
shown in FIG. 2, the report main window 70 is displayed as shown in FIG. 11. The plurality of 
report selection menus 71 provided in the report main window 70 are activated corresponding to 
the measured test items. Then, when one of the report selection menus 71 is clicked, the 
performance test program accesses the report displaying window 80 reflecting the measured 
data of the test item corresponding to the selected report menu 71. 

[0059] FIG. 12 illustrates the report displaying window 80 according to the present invention 
by way of example. As shown therein, the report displaying window 80 comprises a report 
display field 81 displaying the processed measured data to allow a user to check the 
performance of the object device 1 in terms of the selected test item. Here, the report display 
field 81 displays various graphs such as a point graph, a line graph, a bar graph, a circular 
graph, etc. or a data sheet reflecting the measured data. 

[0060] Further, the report displaying window 80 comprises an output field 83 having a report 
button 83a and a print button 83b. The print button 83b allows a user to print the measurement 
report reflecting the report data inputted through the report setup window 40 and the measured 
data transmitted from the measuring device 2 through a printer. FIGS. 13 and 14 exemplarily 
illustrate the measurement reports printed by the performance test program according to the 
present invention. As shown therein, the report data inputted through the report setup window 
40 and the measured data transmitted from the measuring device 2 are processed and 
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outputted together, and therefore, it is unnecessary for a user to report the performance 
measurement reflecting the report data and the measured data separately. 

[0061] In FIG. 11 , the report main window 70 comprises a coordinate translation menu 73. 
When a user selects the coordinate translation menu 73, the performance test program 
accesses a coordinate translation window 90 as shown in FIG. 15. The coordinate translation 
window 90 comprises a coordinate translation button 91 to translate the measured data 
transmitted from the measuring device 2 into the coordinate values corresponding to the 
coordinate system based on the object device 1 set up through the coordinate-system setup 
window 50. Thus, when a user selects the coordinate translation button 91, the measured data 
transmitted from the measuring device 2 is translated into the coordinate values corresponding 
to the coordinate system based on the object device 1 , and then displayed onto the report 
display field 81 of the report displaying window 80 and onto the measured data of the 
measurement report. 

[0062] In the above described embodiments and drawings, the buttons, the boxes, etc. 
provided in the respective windows have shapes and arrangement, by way of example. 
Therefore, it should be appreciated that changes may be made in these embodiments without 
departing from the principles and spirit of the invention. 

[0063] According to the present invention, there is provided a computing device having a 
controller, the controller comprising a performance test program, displaying the report setup 
window through which data to be reflected in the measurement report is inputted, the 
coordinate-system setup window through which the coordinate system is set up based on the 
object device, and the measuring option setup window through which options for measuring the 
performance of the object device is set up, controlling an operation of the measuring device and 
the object device based on the options set up through the measuring option setup window, and 
testing the performance of the object device on the basis of the measured data transmitted from 
the measuring device according to the operation of the object device and the measuring device, 
and displaying a report displaying window to process and to output report data inputted through 
the report setup window and the measured data transmitted from the measuring device, to 
measure the performance of the object device, the performance measurement is reported with 
measured data and various report data, and the interface convenient for a user isprovided. 
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[0064] As described above, the present invention provides a performance measurement 
system, in which performance of an object device is measured, the performance measurement 
is reported with measured data and various report data, and an interface convenient for a user 
is provided. 

[0065] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their equivalents. 
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